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FIG. 9B 

TTTAGAGCAATTCGGTGTTAGTTTCAGCAAGCAAACATTAACCATAGCTA 

ATGATTTATAGCCATATTAACCATTGGGGTACCGAGCTCGAATTCCATGG 

TCTGTTTCCTGTGTGAAA.TTGTTATCCGCTCACAATTCCACACATTATAC 

GAGCCGGATGATTAATTGTCAACAGCTCATTTCAGAATATTTGCCAGAAC 

CGTTATGATGTCGGCGCAAAAAACATTATCCAGAACGGGAGTGCGCCTTG 

AGCGACACGAATTATGCAGTGATTTACGACCTGCACAGCCATACCACAGC 

TTCCGATGGCTGCCTGACGCCAGAAGCATTGGTGCACCGTGCAGTCGATG 

ATAAGCTGTCAAACCAGATCAATTCGCGCTAACTCACATTAATTGCGTTG 

CGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTA 

ATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGG 

GTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCTTCAC 

CGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCA 

GCAGGCGAAAATCCTGTTTGATGGTGGTTGACGGCGGGATATAACATGAG 

CTGTCTTCGGTATCGTCGTATCCCACTACCGAGATATCCGCACCAACGCG 

CAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAGCGCCATCTGATCGT 

TGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATG 

GTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTAT 

CGGCTGAATTTGATTGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCA 

GACGCGCCGAGACAGAACTTAATGGGCCCGCTAACAGCGCGATTTGCTGG 

TGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACCGTCTTCATG 

GGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATA 

ACGCCGGAACATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCA 

TCCAGCGGATAGTTAATGATCAGCCCACTGACGCGTTGCGCGAGAAGATT 

GTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTCGTTCTACCATCGACA 

CCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCCGCGACA 

ATTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAG 

CAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAAT 

TCAGCTCCGCCATCGCCGCTTCCACTTTTTCCCGCGTTTTCGCAGAAACG 

TGGCTGGCCTGGTTCACCACGCGGGAAACGGTCTGATAAGAGACACCGGC 

ATACTCTGCGACATCGTATAACGTTACTGGTTTCACATTCACCACCCTGA 

ATTGACTCTCTTCCGGGCGCTATCATGCCATACCGCGAAAGGTTTTGCAC 

CATTCGATGGTGTCAACGTAAATGCATGCCGCTT.CGCCTTCGCGCGCGAA 

TTGATCTGCTGCCTCGGGCGTTTCGGTGATGACGGTGAAAACCTCTGACA 

CATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGA 

GCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGC 

GCAGCCATGACCCAGTCACGTAGCGATAGCGGAGTGTATACTGGGTTAAC 

TATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGA 

AATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCG 

CTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCG 

GTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGA 

TAACGCAGGAAAGAACATGTGAGCAA^AGGCCAGCAAAAGGCCAGGAACC 

GTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGAC 

GAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGG 

ACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTC 

CTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG 

GGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGT 

GTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGC 

CCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTA 
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FIG. 9B CONT-1 

AGACACGACTTATCGCCACTGGCJ-iGCAGCCACTGGTAACAGGATTAGCAG 
AGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACT 
ACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA 
GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCAC 
CGCTGGTAGCGGTGGTTTTTTTGOT 

AAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGG 

CAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAA 

AAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAA 

TCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC 

AGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGC 

CTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTG 

GCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGAT 

TTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCC 

TGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA 

GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT 

GTAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTC 

CGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAA 

AAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCC 

GCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGT 

CATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT 

CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCA 

ACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCAT 

TGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGA 

GATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCT 

TTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGC 

CG CAAAAAAGGGAATAAGGGCG AC ACGGAAATG TTGAATACTC ATA CTC T 

TC CTTTTTCAATATTATTGAA.GC ATTTATC AGGG TTATTGTCTC ATGAGC 

(KATACATATTTGAATGT^^ 

AACGCAAAAAGGCCATCCGTCAGGATGGCCTTCTGCTTAATTTGATGCCT 

GGCAGTTTATGGCGGGCGTCCTGCCCGCCACCCTCCGGGCCGTTGCTTCG 

CAACGTTCAAATCCGCTCCCGGCGGATTTGTCCTACTCAGGAGAGCGTTC 

ACCGACAAACAACAGATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTT 

TCGTTTTATTTGATGCCTGGCAGTTCCCTACTCTCGCATGGGGAGACCCC 

ACACTACCATCGGCGCTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTC 

AGGTGGGACCACCGCGCTACTGCCGCCAGGCAAATTCTGTTTTATCAGAC 

CGCTTCTGCGTTCTGATTTAATCTGTATCAGGCTGAAAATCTTCTCTCAT 

CCGCCAAAACAGCCAAGCTTGCATGCCTGCAGGTCGACTCTAGAGGATCC 

CC AAGAAAGTCCGTCGG AC AGCTTTAA.TAAACCCTGCACTTATCTGTTT A 

GTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGGTGGAAATGGAGTTT 

TTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAACTGGGTGTAG 

CGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGGAACTAG 

ATTTCACTTATCTGGTTGGTCGACCTGCAGGGGGGGGGGGGAAAGCCACG 

TTGTGTCTCAAAATCTCTGATGTTACATIGCACAAGATAAAAATATATCA 

TCATGAACAATAAAACTGTCTGCTTACATAAACAGTAATACAAGGGGTGT 

TATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATT 

CCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTC 

GGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCC 

AGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAG 

ATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACC 

ATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGC 

GATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAG 

GTGAAAATATTGTTGATGCGCTGGCAGTGTTC 

ATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGC 
TCAGGCGCAATCACGAATGAATAACGGTTTGGTTGATGCGAGTGATTTTG 
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FIG. 9B CONT-2 



ATGACGAGCGTAATGGCTGGGCTGTTGAACAAGTCTGGAAAGAAATGGAT 
AAGCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC 
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATG 
TTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGG 
AACTGCCTCGGTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTCAAAA 
ATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGC 
TCGATGAGTTTTTCTAATCAGAATTGGTTAATTGGTTGTAACACTGGCAG 
AGCATTACGCTGACTTGACGGGACGGCGGCTTTGTTGAATAAATCGAACT 
TTTGCTGAGTTGAAGGATCAGATCACGCATCTTCCCGACAACGCAGACCG 
TTCCGTGGCAAAGCAAAAGTTCAAAATCACCAACTGGTCCACCTACAACA 
AAGCTCTCATCAACCGTGGCTCCCTCACTTTCTGGCTGGATGATGGGGCG 
ATTCAGGCGTGGTATGAGTCAGCAACACCTTCTTCACGAGGCAGACCTCA 
GCGCCCCCCCCCCCCTGCAGGTCGACCCCACGCCCCTCTTTAATACGACG 
GGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAG 
TCCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTA 
TTCTGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCA 
GTTTAAGACTTTATTGTCCGCCCACA 
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FIG. 9C 



pEM-delta -> List 

m sequence 5926 b.p. CAGATCAATTCG . . . AAGCTGTC&AAC circular 
pET-delta 

old name = Erni7.L166.R199 

Thursday, January 9, 1992 10:58:46 PM 

Read from ASCII/Citi2 file 'pTRC 99Ai.word" 



1 CAGATCAATT 
101 GCGCX3GGGAG 
201 AGAOTGCAG 
301 GTCGTATCCC 
401 GCAGTGGGAA 
501 TGCGAGIGAG 
601 (MTCCTCC 
701 GTGCAGGCAG 
801 TACAGGCTTC 
901 GTGCAQGGCC 
1001 GCCGOTCCA 
1101 CGEATAACGT 
1201 AACGTAAATG 
1301 AGACGGTCAC 
1401 GTCACGTAGC 
1501 GCGTAAGGAG 
1601 AAAGGCGGTA 
1701 TTGCTGGCGT 
1801 AGGCGTITCC 
1901 TTCTCATAGC 
2001 TTATCCGGTA 
2101 GCGGTGCTAC 
2201 AAGAGTTGGT 
2301 GAAGATCCTT 
2401 AGATCCTTTT 
2501 CTCAGCGATC 
2601 ATGATACCGC 
2701 CCTCCATCCA 
2801 GTCACGCTCG 
2901 TTC03TCCTC 
3001 GATGCTTTTC 
3101 OGCGCCACAT 
3201 TAACCCACTC 
3301 TAAGGGCGAC 
3401 ATGTATTTAG 
3501 GGCGTCCTGC 
3601 GATAAAACGA 
3701 GCTACGGCGT 
3801 GATTTAATCT 
3901 CGGACAGCTT 
4001 GGGAAGAGTG 
4101 GITOTCGAC 
4201 ACTGTCTGCT 
4301 GATTTATATG 
4401 AACA1GGCAA 

4501 amercer 

4601 GATGCGCTGG 
4701 GAATGAATAA 
4801 CTCACCGGAT 
4901 ATCGCAGACC 
5001 ATCCTGATAT 
5101 TTGACGGGAC 
5201 AAAAGTTCAA 
5301 TGAGTCAGCA 
5401 CAGAAAATGA 
5501 AGACTTTATT 
5601 TAACCATAGC 
5701 CACACATTAT 
5801 GAGTGCGCCT 
5901 GTGCAGTCGA 

I 10 



20 

CGCGCTAACT 
AGGCGGPTTG 
CAAGCGGTOC 
ACTACCGAGA 
CGATGCCCTC 
ATATTTATGC 
ACGCCCAGTC 
CTTCCACAGC 
GACGCCGCTT 
AGACTGG AGG 
CTTTTTCCCG 
TACTGGTTTC 
CATGCCGCTT 
AGCTTGTCTG 
GATAGOGGAG 
AAAATACCGC 
ATACGGTTAT 
TTTTCCATAG 
CCCTGGAAGC 
TCACGCTGTA 
ACTATCGTCT 
AGAGTTOTG 
AGCTCTTGAT 
TGATCTTTTC 
AAATTAAAAA 
TGTCTATTTC 
GAGACCCACG 
GTCTATTAAT 
TCGTTTGGTA 
CGATCGTTGT 
TGTGACTGGT 
AGCAGAACTT 
GTGCACCCAA 
ACGGAAATGT 
AAAAATAAAC 
CCGCCACOCT 
AAGGCCCAGT 
TTCACTTCTG 
GTATCAGGCT 
TAATAAACCC 

acaaaataga 

CTGCAGGGGG 
TACATAAACA 
GGTATAAATG 
AGGTAGCGTT 
GATGATGCAT 
CAGTGTTCCT 
CGGTTTGGTT 
TCAGTCGTGA 
GATACCAGGA 
GAATAAATTG 
GGCGGCTTTG 
AATCACCAAC 
ACACCTTOT 
AGAGTTTGCT 
GTCATAGTTT 
TAATGATTTA 
ACGAGCCGGA 
TGAGCGACAC 
TGATAAGCTG 



20 



30 

CACATTAATT 
CGTATTGGGC 
ACGOGGTTT 
TATCCGCACC 
ATTCAGCATT 
CAGCCAGCCA 
GCGTACCGTC 
AATGGCATCC 
CGTTCTACCA 
TGGCAACGCC 
CGTTTTCGCA 
ACATTCACCA 
CGCCTTCGCG 
TAAGCGGATG 
TGTATACTGG 
ATCAGGCGCT 
CCACAGAATC 
GCTCCGCCCC 
TOCCTCGTGC 
GGTATCTCAG 
TGAGTCCAAC 
AAGTGGTGGC 
CCGGCAAACA 
TACGGGGTCT 
TGAAGTTTTA 
GTTCATCCAT 
COCCGGCT 
TGTTGCCGGG 
TGGCTTCATT 
CAGAAGTAAG 
GAGTACTOA 
TMAAGTCCT 
CTGATCTTCA 
TG&ATACTCA 
AAAAAGAGTT 
CCGGGCCGTT 
CTTTCGACTG 
AGTTCGGCAT 
GAAAATCTTC 
TGCACTTATC 
TGGGAACTGG 
GGGGGGGAAA 
GTAATACAAG 
GGCTCGCGAT 
GCCAATGATG 
GGTTACTCAC 
GCGCCGGTTG 
GATGCGAGTG 
CTCATGGTGA 
TCTTGCCATC 
CAGTTCATT 
TTGAATAAAT 
TGGTCCACCT 
CACGAGGCAG 
TTAGCCATAA 
AGATCTATTT 
TAGCCATATT 
TGATTAATTG 
GAATTATGCA 
TCAAAC 

30 . 



40 

CKXTTGCGCT 
GCCAGGG7GG 
GCCCCAGCAG 
AACGCGCAGC 
TGCATGGTTT 
GACGCAGACG 
TTCATGGGAG 
TGGTCATCCA 
TCGACACCAC 
AATCAGCAAC 
GAAACGTGGC 
CCCTGAATTG 
CGCGAATTGA 
CCGGGAGCAG 
CTTAACTAIG 
CTTCCGCTTC 
AGG03ATAAC 
CCIGACGAGC 
GCTCTCCTGT 
TTCGGTGTAG 
CCGGTAAGAC 
CTAACTACGG 
AACCACCGCT 
GACGCTCAGT 
AATCAATCTA 
AG7TGCCTGA 
CCAGATTTAT 
AAGCTAGAGT 
CAGCTCCGGT 
TTGGCCGCAG 
CCAAGTCATT 
CATCATTGGA 
GCATCTTrTA 
TACTCTTCCT 
1GTAGAAACG 
GCTTCGCAAC 
AGCCTTTCGT 
GGGGTCAGGT 
TCTCATCCGC 
TGTTTAGTGT 
GTGIAGCGTC 
GCCACGTIGT 
GGGTGTTATG 
MTGffOGGGC 
TTACAGATGA 
CACTGCGATC 
CATTCGATTC 
ATITOATGA 
TTOTCACTT 
CTATGGAACT 
TGATGCTCGA 
CGAACTTITG 
ACMCAAAGC 
ACCTCAGCGC 
CAAAAGTCCA 
1OTCAGTTT 
MCCATTGGG 
TCAACAGCTC 
GTGATTTACG 



50 

CACTGCCCGC 

GCGAAAATCC 
CCGGACTCGG 
GTTGAAAACC 
CGCCGAGACA 
AAAATAATAC 
GCGGATAGTT 
CACGCTGGCA 
GACTGTTTGC 
TGGCCTGGTT 
ACTCTCTTCC 
TCTGCIGCCT 
ACAAGCCCGT 
CGGCATCAGA 
CTCGCItACT 
GCAGGAAAGA 
ATCACAAAAA 
TCCGACCCTG 
GTCGTTCGCT 
ACGACTTATC 
CTACACTAGA 
GGTAGCGGTG 
GGAACGAAAA 
AAGTATATAT 
CTCCCCGTO 
CAGCAA1AAA 
AAGTAGTTCG 
TCCCAACGAT 
TGTTATCACT 
CIGAGAATAG 
AAACGTTCTT 
CTTTCACCAG 
TTTTCAATAT 
CAAAAAGGCC 
GTTCAAATCC 
TTTATTTGAT 
GGGACCACCG 
CAAAACAGOC 
GGGCGGACAA 
GTAAGCTAAT 
GTCTCAAAAT 
AGCCATATTC 
AATCAGGTGC 
GATGGTCAGA 
CCCGGGAAAA 
CTGTOGTAA 
CGAGCGTAAT 
GATAACCTTA 
GCCTCGGTGA 
TGAGTTTTTC 
CTGAGTTGAA 
TCTCATCAAC 
COTCCCCCC 
GTA1GCTTTT 
AAGACTTTAT 
GTACCGAGCT 
A7TTCAGAAT 
ACCTGCACAG 



| 60 

TTTCCAGTCG 
CACCAGTGAG 
TGTTTGATGG 
TAATGGCGCG 
GGACATGGCA 
GAACTTAATG 
TGTTGATGGG 
AATGATCAGC 
CCCAGTTGAT 
CCGCCAGTTG 
CACCACGCGG 
GGGCGCTATC 
CGCGCGTTIC 
CAGGGCGCGT 
GCAGATTGTA 
GACTCGCTGC 
ACATGTGAGC 
TCGACGCTCA 
CCGOTACCG 
CCAAGCTGGG 
GCCACTGGCA 
AGGACAGTAT 
GTTTTTTTGT 
CTCACGTTAA 
GAGTAAACTT 
1GTAGATAAC 
CCAGCCAGCC 
CCAGTTAATA 
CAAGGCGAGT 
CATGGTTATG 
TGTATGCGGC 
CGGGGCGAAA 

TATTGAAGCA 
ATCCGTCAGG 
GCTCCCGGCG 
GCCTGGCAGT 
CGCTACTGCC 
AAGCTTGCAT 
AATAGTTGGG 
ACGAAAATTA 
CTCTGATGTT 
AACGGGAAAC 
GACAATCTAT 
CTAAACTGGC 
CAGCATTCCA 
TTGTCCTTTT 
GGCTGGCCTG 
TTTTTGACGA 
GTTTTCTCCT 
TAATCAGAAT 
GGATCAGATC 
CGTGGCTCCC 
CTGCAGGTCG 
TCACAGCATA 
TGTCCGCCCA 
CGAATTCCAT 
ATTTGCCAGA 
CCATACCACA 



70 

GGAAACCTGT 
ACGGGCAACA 
TGGTTGACGG 
CATIGCGCCC 
CTCCAGTCGC 
GGCCCGCTAA 
TGTCTGGTCA 
CCACTGACGC 
CGGCGCGAGA 
TTGTGCCACG 
GAAACGGTCT 
ATGCCATACC 
GGTGATGACG 
CAGCGGGTGT 
CTGAGAGTGC 
GCTCGGTCGT 
AAAAGGCCAG 
AGTCAGAGGT 
GATACCTGTC 
CTGTGTGCAC 
GCAGCCACTG 
TTGGTATCTG 
TTGCAAGCAG 
GGGATTTTGG 
GGTCTGACAG 
TACGATACGG 
GGAAGGGCCG 
GTTTGCGCAA 
TACATGATCC 
GCAGCACTGC' 

GACCGA'jTTG 
ACTCTCAAGG 
TGAGCAAAAA 
TTTATCA3GG 
ATGGCCTTCT 
GATTTGTCCT 
TCCCTACTCT 
GCCAGGCAAA 
GCCTGCAGGT 
ACTGGGAGG 
AAAATGACAA 
ACATTGCACA 
GTCTTGCTCG 
CGATTGTATG 
TGACGGAATT 
GGTATTAGAA 
AACAGCGATC 
TTGAACAAGT 
GGGGMATTA 
TCATTACAGA 
TGGTTAATIG 
ACGCATCTTC 
TCACTTTCTG 
ACCCCACGCC 
ACTGGACIGA 
CATTTAGAGC 
GGTCTGTTTC 
ACCGTTATGA 
GOTCCGATC 



OGT3CCAGCT 
GCTGATTGCC 
CGGGATATAA 
AGCGCCATCT 
CTTCCCGTrC 
CA9UCGATT 
GAGACATCAA 
GTTGCGCGAG 
TTTAATCGCC 
CGGTTGGGAA 
GATAAGAGAC 
GCGAAAGGTT 
GTGAAAACCT 
TGGCGGGTGT 
ACCATATGCG 
TCGGCTGCGG 
CAAAAGGCCA 
GGCGAAACCC 
Cm^TTCTC 
GAACCCCCCG 
GTAACAGGAT 
CGCTCTGCTG 
CAGATTACGC 
TCATGAGATT 
TTACCAATGC 
GAGGGCTTAC 
AGCGCAGAAG 
CGTTGTTGCC 
CCCATGTIGT 
ATAATTCTCT 
CTC^TGCCCG 
ATCTTACCGC 
CAGGAAGGCA 
WATOTCTC 
GCTTAATTTG 
ACTCAGGAGA 
CGCATGGGGA 
TIOT3TTTTA 
CGACTCTAGA 
GGTGGAAATG 
AATAGTTTGG 
AGATAAAAAT 
AGGCCGCGAT 
GGAAGCCCGA 
TATGCCTCIT 
GAATATCCTG 
GOGTATTTOG 
CTGdAAAGAA 
ATAGGTTGTA 
AACGGCTTTT 
GTIGTAACAC 
CCGACAACGC 
GCTGGATGAT 
CCTCTTTAAT 
TTTCAGTTTA 
MTTCGGTGT 
CTGTGTGAAA 
TGTCGGCGCA 
GCTGCCTGAC 



| 90 

GCATTAA1GA 
CTTCACCGCC 
CATGAGCTGT 
GATCGTTGGC 
CGCTATOGGC 

TGaraaiGAC 

GAAATAACGC 
AAGATTGTGC 
GOGACAATTT 
TGTAATTCAG 
ACCGGCATAC 
TTGCACCATT 
CTGACACATG 
CGGGGCGCAG 
GTGtTGAAATA 
CGAGCGGTAT 
GGAACCGTAA 
GACAGGACTA 
CCTTCGGGAA 
TICAGCCCGA 
TAGCAGAGOG 
A^GCCAGITA 
GCAGAAAAAA 
ATCAAAAAGG 
TTAA1CAGTG 
CATCTGGCCC 
TGGTCCTGCA 
ATTGCTGTAG 
GCAAAAAAGC 
TACTGTCATG 
GCGTCAACAC 
TGTTGAGATC 
MTGCOGCA 
ATGAGCGGAT 
ATGCCTGGCA 
GCGTTCACCG 
GACCCCACAC 
TCAGACCGCT 
GG ATCCCC AA 
GAGTTTTTAA 
AACTAGATTT 
ATATCATCAT 
TAAA1TOAA 
TGCGCCAGAG 
CCGACCATCA 
ATTCAGGTGA 
raOXTCAG 
ATGCATAAGC 
TIGATGTTGG 
TCAAAAATAT 
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FIG. 10A 



GAATTCCGGATGAGCATTCATCAGGCGGGCAAGAATGTGAATAAAGGCCG 
GATAAAACTTGTGCTTATTTTTCTTTACGGTCTTTA 

TCCAGCTGAACGKSTCTGGTTATAGGTACATTGAGCAACTGACTGAAATGC 

CTCAAAATGTTCTTTACGATGCCATTGGGATATATCAACGGTGGTATATC 

CAGTGATTTTTTTCTCCATTTTAGCTTCCTTAGCTCCTG2VAAATCTCGAT 

AACTCAAAAAATACGCCCGGTAGTGATCTTATTTCATTATGGTGAA^GTT 

GGAACCTCTTACGTGCCGATCAACGTCTCATTTTCGCCAAAAGTTGGCCC 

AGGGCTTCCCGGTATCAACAGGGACACCAGGAT'J?TATTTATTCTGCGAAG 

TGATCTTCCGTCACAGGTATTTATTCGGCGCAAAGTGCGTCGGGTGATGC 

TGCCAACTTACTGATTTAGTGTATGATGGTGTTTTTGAGGTGCTCCAGTG 

GCTTCTGTTTCTATCAGCTGTCCCTCCTGTTCAGCTACTGACGGGGTGGT 

GCGTAACGGCAAAAGCACCGCCGGACATCAGCGCTAGCGGAGTGTATACT 

GGCTTACTATGTTGGCACTGATGAGGGTGTCAGTGAAGTGCTTCATGTGG 

CAGGAGAAAAAAGGCTGCACCGGTGCGTCAGCAGAATATGTGATACAGGA 

TATATTCCGCTTCCTCGCTCACTGACTCGCTACGCTCGGTCGTTCGACTG 

CGGCGAGCGGAAATGGCTTACGAACGGGGCGGAGATTTCCTGGAAGATGC 

CAGGAAGATACTTAACAGGGAAGTGAGAGGGCCGCGGCAAAGCCGTTTTT 

CCATAGGCTCCGCCCCCCTGACAAGCATCACGAAATCTGACGCTCAAATC 

AGTGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCTG 

GCGGCTCCCTCGTGCGCTCTCCTGTTCCTGCCTTTCGGTTTACCGGTGTC 

ATTCCGGTGTTATGGCCGCGTTTGTCTCATTCCACGCCTGACACTCAGTT 

CCGGGTAGGCAGTTCGCTCCAAGCTGGACTGTATGCACGAACCCCCCGTT 

CAGTCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCC 

GGAAAGACATGCAA^GCACCACTGGCAGCAGCCACTGGTAATTGATTTA 

GAGGAGTTAGTCTTGAAGTCATGCGCCGGTTAAGGCTAAACTGAAAGGAC 

AAGTTTTGGTGACTGCGCTCCTCCAAGCCAGTTACCTCGGTTCAAAGAGT 

TGGTAGCTCAGAGAACCTTCGAAAAACCGCCCTGCAAGGCGGTTTTTTCG 

TTTTCAGAGCAAGAGATTACGCGCAGACCAAAACGATCTCAAGAAGATCA 

TCTTATTAATCAGATAAAATATTTCTAGATTTCAGTGCAATTTATCTC^ 

CAAATGTAGCACCTGAAGTCAGCCCCATACGATATAAGTTGTAATTCTCA 

TGTTTGACAGCTTATCATCGGATGGATCTGAAATTGTAAACGTTAATATT 

TTGTTAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAA 

TAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGAT 

AGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACG 

TGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGAT3GCCCA 

CTACGTGAACCATCACCCTA^TCAAGTTTTTTGGGGTCGAGGTGCCGTAA 

AGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGG 

GAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCG 

GGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCAC 

ACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCAGATCCCATCGATA 

AGCTTTAATGCGGTAGTTTATCACAGTTAAATTGCTAACGCAGTCAGGCA 

CCGTGTATGAAATCTAACAATGCGCTCATCGTCATCCTCGGCACCGTCAC 

CCTGGATGCTGTAGGCATAGGCTTGGTTATGCCGGTACTGCCGGGCCTCT 

TGCGGGATATCGTCCATTCCGACAGCATCGCCAGTCACTATGGCGTGCTG 

CTAGCGCTATATGCGTTGATGCAATTTCTATGCGCACCCGTTCTCGGAGC 

ACTGTCCGACCGCTTTGGCCGCCGCCCAGTCCTGCTCGGTTCGCTACTTG 

GAGCCACTATCGACTACGCGATCATGGCGACCACACCCGTCCTGTGGATC 

CGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCA 

GGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAATTGCGGCC 

GCCGTGCAAGGAAGGGAATGTCGCCAACAGCGAAGAGAGTTGGGCAACGG 

ATGTGCTGGTGGAGGTGATCGCCTCCTGATGATGAGCCGCTCCCGATGTG 



Title: Gain of Function Mutations in ATP-Dependent Transposition 
Proteins 

Inventor(s): Nancy L Craig 
Application No: To Be Assigned 
AttyDktNo: 35789/241825 (5789-3A Cont.) 



15/27 

FIG. 10A(CONT)-1 

GTGTCGGGAGCGGTATTTTCTATA 

ATCGAAAATGTCGAGTAATTCTTGATGTATACACGGCCATTCCTGACCTA 

AATTGACGGTACACAAGC CAATATCGAAGCC ATT AATTTTATAACG ATGT 

TTCACTGCGGTATCTACGTGGGGATATATTAATAACCCCCCTATGTTTTC 

GCCATTTTCAGGCTTTAACGACCATAAGTAATTCATCAGTTGATAAAGAT 

TTTGCGAATGAAATTTTTCTGTTCCCATO 

TAGTATTTGGCGTCAACGATAAGTATTTTTTCTGA 

GTCAGTTTCCATTCGAGGTAACAAATTAAGTGACTGATCCGATATACTCG 
ATGCATCCCATTTTAAATAAGAGCGGGTTGTGTTTGCAGACGTTAATTCA 
CGACGGCAAAATTCATAAAGAAACTTTTGATAAAGTAATGACATCTCTTT 
TTCGTTTCTTTCAAAATCATAGAAACGGT 

GAATAGAATTATTGACGATGAATTTGCAGACACTGATAACGAATTTATAA 

TAACGCGTATTTTTTCCGCCATTCAGATAGCTGAA^TGCTGCG 

ATGAAGAGTGCTAATGCCCGGTAATTTTCTATAAAGTGAACGAGCTTCAT 

CTCTGATAGTTGAATTTAACTTTTCATGCTTAATTAATATGGCTAATGTG 

CTTTTTATAATTCGGTTAGCCAGCGTGTCTTCATTAAGCATATCAAAAGT 

ACTGACGGTTTTCCCATGATTAAGATGGAAGCCGCGTATTGTTTTAGCAA 

ACTCTATTCGCCCTTTGATGCCAGGAATGATCTCGGTGTTAGGATTGTAA 

TCAAGCTCAAGCCCTCGGCGTGAAAGCTGTAAAACCCCTTTATTTAATAC 

ATACCCCAGGATATCAAGAAGATTGTTACCGGGTATGGCTTCAAGGTTTG 

CCTGCTTAATTTCCTGTAAATAACCCCATGCATAGGTAAGCATGTAATAG 

ATATTACGGACAGGTATCACGGGCTGTTCCACTATGAGTCCCCTAATAAT 

TTGTTGGTCCATTTCTGTTGTTTATAGGGGTCATCAAAGAAATATTCTTC 

GAGTAAAGGGGCGATATCCGTCATCACAATTTCATTAAGCCATTGCGTAT 

CCGGAGAGGTGCCATCTTCCAACCCACAGCAGAAGTAACTATGCCCAATG 

CGGAATCcTTTCCCAAGGATAGTGGCCTCTTTGCTGATTTCCTGGTTCAA 

CTCGTTCATTTTTTGGCATAAAGACTCAACAAATGAAGGT^ 

TATTCAGTAAAAAATTCCGGAACTGTGGTGTATCAAAACCTGGCTCAATA 

TCTATGAAAGAAAATCQTCTGCGTAGGGCATAGTCAACAACGGCCAGAGA 

GCGATCGGCAGTATTCATTAAACCGATGATATAAACATTCTCCGGGACAT 

AGAATCGTTCTTCATCGTTTTCGGAGTAGGTTAGGGGAACAGAGCAGTTT 

TCACCTCGTTTATCATGTTCCATTAACATCATCACTTCGCCAAATACTTT 

ACTGAGATTGGCACGATTGATTTCATCTATAATAAAAATATACTTTTTCT 

CTGGCTGCTCTTTAGCTTGCTGACAAAAATTGTAAAATATGCCGTCTTTA 

CGTCGGAAGCCGACGCCATTCGGACGATAGCCCTGTATAAAATCCTCATA 

GCTATAAGATTGATGGAACTGAACCATATTGACGCGTTGCGGAGCCTTTT 

CTCCTGTCAGCAAGTAAGCCAGACGGCGTGCAACAAAGGTTTTTCCAACG 

CCGGGCGGCCCCTGGAGGATAATATTTTTTTTGATGGTTAATCGTTTGAG 

TATCGTCTCTATTGTGGTTTCAGGGATAAACAAATCATTTAACGCATCTT 

CCAGACAGTATGATTCAGTTTTTGACATAGGTGGAATAACACTCTTGCCA 

GAATTAAATATTAATTTATAGTCGTTGATTATGTTGTCCAGCATAGAGGC 

AAATCGGGTGTAATCAATACCCTGTGAGACTTTTTGGGAACAGGCGTAAT 

AGG AC TGTCCGTATTTTTTAGG ATATAC ACCC G AAGTTGCC TGAAAATAC 

TCTGCGATTGTTTTAGQTATGTCTGAAGAGAACTGCCATTGGGCATGTGG 

TTCATTCGTGTCGCTTATACCATAAGCCAAAACCAACTCATCAAAATCTT 

TATAATAGAGAATAACGGGATATATACCGTTAGAAGCTTCCTGACCTTCT 

CCAAGAAATGCAAACCAGGGAATAGACGTAAAATTACCATAACCGAAACT 

CAATTTTAGTCGCAGGTTACGGTAAGACGTTGGATAATCTTTAGTGGATT 

GCGAACGTTGTTGCTGTGCTTGCTTAATAAATTTTTCAATCCAGGGTTGA 

ATAGATTCCATAAGATATGCCTTCCTCATTGCTAAGCCTCTATTATCGCT 

TTCGCAAGGTACTGAAACAATAGATTTTTACTGCAA^ATCAGACTGGTAA 

ATATTTACTGAGGGGGAAAGTTTCTATTGAGTCAGTGGAAGGCTCCCGGT 

GGTTAACCGGGAGTAAACGCTGTTACGCGACTTTCTGTTTACCGGCAATC 

ACTCCAATAAACGCCTGCACCTGCTTTTGTTTACGCGCCGACAGTTTGCA 
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FIG. 10A (CONT)-2 

CACCTGGCGTAGCGACTGCATCAGTTCGCTCTCCTCGGCGGCGGGTGGTT 
GGGCGGTGAGGACA^TACAGCCTTCCATCACTTTGACATCTACCGCCGTG 
CCAGTGGCAAAACCGGCGGCTTCCAGCCACTGACCTTTCAGGGTGATGGC 
GGGAATACGGCTGTAATCCGGGTAGCGACTCGCATAACCGACGGTGACAT 
GACGGTTATTTGCCGGGGAGACTTCTGCTTCGAACGGTTGTGCAATAGAA 
TGCGTGTCAGTCATAACTGCTATTCTCCAGGAATAGTGATTGTGATTAGC 
GATGCGGGTGTGTTGGCGCACATCCGCACCGCGCTAAATACCTGTATATA 
TCATCAGTAAATATGGGGA^GTCCAGCTAAAAATAGAATAAAATGGGCA 
ATTTCTGGAATGATTTAAATATATTTATGTGGGTTATGATTGGCGTGAAA 
TAATAAAAAGCGCACCGGAAAGGTGCGCCAGAAAATAATGTTCAGGATTT 
TTTACGTGAGGCTTTTTTACCCC 

TTTCCAGCAACGCGGCGGCGCTGTTTTCTCCGCTGATCAAATCCGGGTTT 

TCGGCCCGCCACTGGGCGGTAAGTTCACCACGGAACGCTTTTGCCAGGAT 

GGATTGCGTCAGGTTGTTGACGCGGGCTAAGGCGTTGTTGACCTGTTTTT 

CTATGGTGTCGGCGTAGGCGAAGAGTTGCTCGACGCGGCGAACGATTTCG 

GCTTGTTCTTTTACTGGAGGTAATAAAACAACTTGGGATTTGATATCTTT 

TCCTGAAAT ACCTTTTTG ACC AGAAGTTG TTTTCAC GCAG TTC ATC ATTG 

CATTTCGTGCTGAGGGGGATGAAAAAAATATTTCGATATATTCTGGTAAA 

G CATC TTTGGTT AATC GAGC TCG AATAAG TTT ATC AGG AT ATAGC AAATT 

TTGATGTTGTAATTTTTTCAATAACCCACAAACACCAACAAATTCTAAAC 

TTCCGTTATAGCGAGTAAATAAAAGATCTCCATCTTGTAATTTGTGGCGG 

TTTAGTTCACTTTCTGAACATTCTAGAGTCGACCTGCAGGCATGCAAGCT 

TGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAACTGTTATCCGCTC 

ACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGG 

TGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCG 

CTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCCTCTACGCCGGACGC 

ATCGTGGCCGGCATCACCGGCGCCACAGGTGCGGTTGCTGGCGCCTATAT 

CGCCGACATCACCGATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGA 

GCGCTTGTTTCGGCGTGGGTATGGTGGCAGGCCCCGTGGCCGGGGGACTG 

TTGGGCGCCATCTCCTTGCATGCACCATTCCTTGCGGCGGCGGTGCTCAA 

CGGCCTCAACCTACTACTGGGCTGCTTCCTAATGCAGGAGTCGCATAAGG 

GAGAGCGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTC 

CGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTT 

TATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTGGGTCATTTTCG 

GCGAGGACCGCTTTCGCTGGAGCGCGACGATGATCGGCCTGTCGCTTGCG 

GTATTCGGAATCTTGCACGOCCTCGCTCAAGCCTTCGTCACTGGTCCCGC 

CACCAAACGTTTCGGCGAGAAGCAGGCCATTATCGCCGGCATGGCGGCCG 

ACGCGCTGGGCTACGTCTTGCTGGCGTTCGCGACGCGAGGCTGGATGGCC 

TTCCCCATTATGATTCTTCTCGCTTCCGGCGGCATCGGGATGCCCGCGTT 

GCAGGCCATGCTGTCCAGGCAGGTAGATGACGACCATCAGGGACAGCTTC 

AAGGATCGCTCGCGGCTCTTACCAGCCTAACTTCGATCATTGGACCGCTG 

ATCGTCACGGCGATTTATGCCGCCTCGGCGAGCACATGGAACGGGTTGGC 

ATGGATTGTAGGCGCCGCCCTATACCTTGTCTGCCTCCCCGCGTTGCGTC 

GCGGTGCATGGAGCCGGGCCACCTCGACCTGAATGGAAGCCGGCGGCACC 

TCGCTAACGGATTCACCACTCCAAGAATTGGAGCCAATCAATTCTTGCGG 

AGAACTGTGAATGCGCAAACCAACCCTTGGGAGAACATATCCATCGCGTC 

CGCCATCTCCAGCAGCCGCACGCGGCGCATCTCGGGCAGCGTTGGGTCCT 

GGCCACGGGTGCGCATGATCGTGCTCCTGTCGTTGAGGACCCGGCTAGGC 

TGGCGGGGTTGCCTTACTGGTTAGCAGAATGAATCACCGATACGCGAGCG 

AACGTGAAGCGACTGCTGCTGCAAAACGTCTGCGACCTGAGCAACAACAT 

GAATGGTCTTCGGTTTCCGTGTTTCGTAAAGTCTGGAAACGCGGAAGTCC 

CCTACGTGCTGCTGAAGTTGCCCGCAACAGAGAGTGGAACCAACCGGTGA 

TACCACGATACTATGACTGAGAGTCAACGCCATGAGCGGCCTCATTTCTT 

ATTCTGAGTTACAACAGTCCGCACCGCTGCCGGTAGCTCCTTCCGGTGGG 
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FIG. 10A(CONT)-3 



CGCGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATG 

CAACTCGTAGGACAGGTGCCGGCAGCGCCCAACAGTCCCCCGGCCACGGG 

GCCTGCCACCATACCCACGCCGAAACAAGCGCCCTGCACCATTATGTTCC 

GGATCTGCATCGCAGGATGCTGCTGGCTACCCTGTGGAACACCTACATCT 

GTATTAACGAAGCGCTAACCGTTTTTATCAGGCTCTGGGAGGCAGAATAA 

ATGATCATATCGTCAATTATTACCTCCACGGGGAGAGCCTGAGCAAACTG 

GCCTCAGGCATTTGAGAAGCACACGGTCACACTGCTTCCGGTAGTCAATA 

AACCGGTAAACCAGCAATAGACATAAGCGGCTATTTAACGACCCTGCCCT 

GAACCGACGACCGGGTCGAATTTGCTTTCGAATTTCTGCCATTCATCCGC 

TTATTATCACTTATTCAGGCGTAGCAACCAGGCGTTTAAGGGCACCAATA 

ACTGCCTTAAAA7VAATTACGCCCCGCCCTGCCACTCATCGCAGTACTGTT 

GTAATTCATTAAGCATTCTGCCGACATGGAAGCCATCACAGACGGCATGA 

TGAACCTGAATCGCCAGCGGCATCAGCACCTTGTCGCCTTGCGTATAATA 

TTTGCCCATGGTGAAAACGGGGGCGAAGAAGTTGTCCATATTGGCCACGT 

TTAAATCAAAACTGGTG AAAC TCACCC AGGG ATTGG CTG AG ACG AAAAAC 

ATATTCTCAATAAACCCTTTAGGGAAATAGGCCAGGTTTTCACCGTAACA 

CGCCACATCTTGCGAATATATGTGTAGAAACTGCCGGAAATCGTCGTGGT 

ATTCACTCCAGAGCGATGAAAACGTTTCAGTTTGCTCATGGAAAACGGTG 

TAACAAGGGTGAACACTATCCCATATCACCAGCTCACCGTCTTTCATTGC 

CATACG 
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Predicted random distribution for N aV g=0.86 

Observed distribution 

Total insertions: 63 
Total intervals: 73 




Null hypothesis: Observations reflect a 
random (Poisson) distribution 
Accepted: x 2 =1.94, 0.25 < p < 0.5 



# Insertions/100 bp interval 
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